Activating mutations in STAT3 and STAT5 differentially affect cellular proliferation and apoptotic resistance in multiple myeloma cells.
Multiple Myeloma (MM) is a progressive malignancy with poor prognosis, commonly treated by the use of the glucocorticoid Dexamethasone. Myeloma cells resist Dexamethasone induced apoptosis when exposed to IL-6 or IGF-1, both of which are known to activate several signaling cascades. For the first time, we show the actual contribution of downstream mediators, i.e., activated STAT factors, independent of the contribution of their upstream signaling pathways, on the proliferation and Dexamethasone rescue effects of IL-6 and IGF-1 in Multiple Myeloma. Retroviral transduction of cytokine dependent myeloma cells with activated STAT transcription factor constructs overcomes the cells dependence on cytokines for growth, allowing proliferation even in very low serum levels. However, the rescue of these previously cytokine dependent cells with activated STATs does not result in an increase in resistance to Dexamethasone induced apoptosis. Despite the presence of activated STAT3 and STAT5a, apoptosis is induced upon exposure to micromolar levels of Dexamethasone, and IL-6 or IGF-1 is still required to rescue the cells. The ability of these factors to block apoptosis is abrogated by the addition of PI-3 Kinase specific inhibitors, but not inhibitors that target the MAP Kinase pathway. However, ectopic expression of activated STAT3 results in partial rescue from apoptosis of cells treated with FAS ligand. Our data suggests that mechanisms of resistance to induced apoptosis and cellular proliferation are separate and distinct in cytokine dependent myeloma cells.